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G E N E R A L  P R IN C IP L E S .
The methods of destroying injurious insects may be roughly 
classified for convenience into mechanical and chemical. The 
former includes all those means by which the insect is crushed, 
or forcibly removed from the plant that it is attacking, or is pre­
vented by some form of barrier from gaining access to its food 
plant; the latter comprises the use of chemical substances, known 
as insecticides which poison or otherwise destroy the insect by 
being eaten, breathed, or by coming into contact with its body.
M E C H A N IC A L  M ETH O D S.
Few general statements concernng these methods can be 
made, as their application varies with almost every species of 
insect to be destroyed. A few examples may however serve as 
illustrations.
Barriers. Many plants may be protected at critical periods 
by surrounding them by some obstacle which the threatening 
insect cannot pass. Frames or boxes without tops or bottoms, 
covered with mosquito netting above, are extensively used in 
some sections to protect the hills of young melon or cucumber 
vines from the attack of the striped cucumber beetle, Diabrotica 
vittata. Such a frame can be made by sawing a barrel hoop in 
two, tacking the two halves together at their centers at right 
angles to each other, and covering with the netting.
Earriers to prevent the migration of the chinch bug from 
the ripening small grains to the corn afford frequently the best 
means of protecting the latter during a chinch bug invasion.
One of the most successful of these is the tar barrier. This . 
is made by smoothing a strip of ground along the side of the 
corn field next to the small grain by drawing a well weighted 
float or stone-boat up and down until a smooth surface is ob­
tained. Two narrow lines of coal tar are then poured, along
3
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this strip at such a distance apart that the float may be readily 
drawn between them. The tar may best be poured from a water­
ing pot with a small spout, from which the rose has been removed. 
Holes similar to post holes are then dug at frequent intervals, 
close up to the outside of the line of tar toward the small grain. 
The migrating chinch bugs, reaching the first line of tar, will 
turn aside and march parallel to it, tumbling into the holes. It 
will be seen that there must not be the slightest interval between 
the edge of the hole and the tar line, as in that case the bugs 
would crawl between them. As fast as the holes are filled the 
bugs may be destroyed by throwing a little kerosene upon them, 
and then dug out to give place to others. If the bugs are very 
numerous, they will at places crowd over the first line of tar, 
forming bridges of their own bodies so that free passage is made 
for those coming behind. Frequent examination is therefore 
necessary and the repairing of any such breaks. The bugs that 
get in between the two lines in this way may be crushed by draw­
ing the float along between the two lines.
To prevent larvae and wingless adult insects from climbing 
the trunks of trees various forms of barriers have been devised. 
A strip of paper composed of several thicknesses and tied around 
the tree with a piece of string near its upper edge or at its middle 
so that the lower edge projects from the tree at all points, is 
sufficient in some cases and is the simplest form when it will 
serve the purpose. Painting a band around the trunk with some 
sticky substance is also a common method. Besides these simple 
means, there are a number of patented appliances on the market 
that serve the purpose excellently where the expense is not 
sufficient to prevent their use. The tree bands are used mostly 
to keep off the trees migratory larvae and to prevent the wingless 
females of the canker worm from ascending the trees to lay their 
eggs.
Trunk Washes. To prevent the deposition of the eggs of 
various wood borers various repellant substances are applied to 
the trunks of the trees. One of the best of these is made by 
mixing hydraulic cement with skimmed milk until it is of as thick 
a consistency as can be readily applied with a whitewash brush. 
The trunk of the tree is thoroughly painted with this before the 
egg laying season of the insect feared. One application will
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suffice for the season. This is most extensively used for the 
peach borer, but can be applied for other forms.
Worming. In case of most wood boring insects, digging 
the larvae out with a knife is a method largely followed, and 
indeed the one chiefly depended upon in many districts, where 
the worming of the peach and other trees is as regular a part of 
the year’s work as plowing or cultivating. The forcing of a 
flexible wire into the burrow injures the bark less and in skillful 
hands may be quite effective.
Hopper Dozers. For the destruction of young grasshoppers, 
one of the most effective means is the use of shallow pans, made 
usually of sheet iron, the bottom covered with kerosene or coal 
tar, which are drawn over the ground by horses so that the insects 
in trying to escape will leap into the pans. At the rear of the 
pan is a vertical screen to prevent their leaping entirely over. 
The pans are supported on low runners so that they slide easily 
over the ground. Such an apparatus is called a hopper dozer. 
We believe that in many cases its use would pay for the destruc­
tion of other insects than grasshoppers, especially in pasture 
lands that are badly infested with small leaf hoppers.
Burning. Fire is of course an effective means of destroying 
insects where its application is possible. The use of a torch is 
often the easiest means of destroying tent-caterpillars or other 
insects that live in colonies. Many species of insects, including 
chinch bugs, hibernate under rubbish along fences, and the 
burning of this in winter will destroy many of them. A  form of 
gasoline burner similar to a painter’s burner is being sold by 
agents in many localities for the destruction of chinch bugs. 
While it is true that chinch bugs on corn may be readily killed 
by this machine without injury to the plants, it is too slow a 
process to be of much practical use.
Hand Picking. Many insects which from their size or con­
spicuous coloring are easily seen may be readily destroyed by 
hand picking or crushing, actual seizure by the fingers being best 
replaced in many cases by knocking the insect with a light stick 
into a pail of water with a light film of kerosene upon the surface. 
Examples of such insects are tobacco and tomato worms, blister 
beetles, bag worms, and the eggs of many forms which are laid
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in bunches on exposed surfaces, especially those kinds which 
pass the winter in the egg state.
C H E M IC A L  M ETH O D S.
Insecticides may be conveniently divided into three classes: 
first, those which are designed to be eaten by the insect and 
which may consequently be placed upon its food in advance of 
the attack: second, those which are designed to kill by contact 
and must therefore be actually caused to touch the insect; and 
third, those which are breathed by the insect and which must 
therefore surround it in a gaseous condition.
Insects present two different types of mouth structure, one 
with biting, the other with sucking mouth. The former actually 
eats the tissue of the plants attacked, while the latter inserts a 
proboscis or beak into the tissue and sucks its juice. With some 
few exceptions, it is only the former which can be destroyed by 
insecticides that are to be eaten. It is impossible to poison the 
juices of a plant so that an insect sucking them will be destroyed 
without at the same time killing the plant. It is only therefore 
where sucking insects can be induced to drink artificially poisoned 
liquid other than the sap of the plants that they attack that they 
can be reached by poisons taken internally.
The chief poisons used for insects with biting mouths are 
the arsenites and hellebore.
A R S E N IT E S .
For all insects that eat any part of a plant that can be reached 
by a spray or by dusting with dry powder the compounds of 
arsenic are used more extensively than all other insecticides. 
The choice of a particular one of these will depend upon the cost 
of materials, the liability to adulteration and upon the danger of 
injury to tender plants by some of the compounds.
P A R IS  G R E E N .
This is the most extensively used, because of its cheapness 
and the ease with which it may be obtained at any drug store. 
It is, however, much adulterated, and is more liable to injure
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tender foliage, such as that of the plum and the peach, than some 
of the other compounds.
For Spraying—
Paris Green.......................................................................... i lb.
Lime (fresh).......................................................................... I lb.
Water ..................................................................................200 gallons
For Dry Application—
Paris Green.......................................................................... 1 lb.
Land plaster, slaked lime, road dust, or any other
perfectly dry powder................... ...............................  50 lbs.
LON DO N P U R P L E .
This Jias been extensively used in place of Paris Green, but 
its im position  as found on the market is so variable that the 
slight apparent advantage of a somewhat lower first cost does 
not seem sufficient to warrant its use.
A R S E N IT E  O F LIM E .
As white arsenic as found on the market is little liable to 
adulteration this insecticide is less variable in strength than Paris 
Green. The cost of materials is also somewhat less, and when 
an arsenite is to be used in such large amounts that the trouble 
of preparing it is not an important item we strongly recommend 
the use of this compound.
The cheapest method of preparing it is by the following 
formula:
White arsenic (arsenious oxid).................................................. 1 lb.
Lime (fresh)..................................................................................2 lbs.
Water ............................................................................................ 1 gal.
Boil together for forty-five minutes. Will keep indefinitely 
in a tightly closed vessel.
In preparing the arsenite in this way, it is difficult to tell 
when all of the white arsenic is combined with the lime; for this 
reason the following, although slightly more expensive, is a niore 
reliable formula:
White arsenic....................................................................... .. 1 lb.
Sal-soda .......................................... ................ .............................4 lbs.
Water ............................................................................................ 1 gal.
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Boil until all the arsenic is dissolved and replace any water 
that may have been lost during the boiling. Just before using, 
add two pounds of fresh slaked lime to each pint of this stock.
One pint of either of the above stock solutions should be 
used to fifty gallons of water or Bordeaux Mixture. Some green 
dye had best be added to the stock solutions to prevent their 
being mistaken for some other material.
A R S E N A T E  O F L E A D .
This compound has the advantage of being so entirely 
insoluble that there is no danger of injuring the tenderest foliage, 
even when it is made considerably stronger than the formula
given below:
Lead Acetate (sugar of lead)..............................................  n  oz.
Arsenate of soda.....................................................................  4 oz.
W ater........................................................................................ 160 gals.
R E S IN  L IM E  M IX T U R E .
The leaves of some species of plants, especially cabbage and 
cauliflower, have a smooth surface from which an arsemte in 
water runs immediately. So little of the poison clings to the 
leaves that the insects eating these are not injured. The above 
named mixture is not an insecticide, but only a carrier which by 
sticking to the leaves holds the poison upon them.
The following formula is given by F . A. Sirrine in bulletins 
of the New York Agricultural Experiment Station:
“ Pulverized resin......................................................................... 5 lbs.
Concentrated lye........................................................................... 1 lb.
Fish oil, or any cheap animal oil except tallow................... 1 pint
Water ............................................................................................ 5 gals
Place oil, resin and a gallon of water in an iron kettle and 
heat until resin is softened; add lye solution made as for hard 
soap; stir thoroughly; add remainder of water and boil about two 
hours, or until the mixture will unite with cold water making a 
clear amber colored fluid. If the mixture has boiled away too 
much, add sufficient boiling Water to make five gallons.
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For use one gallon of this stock solution is diluted with 
sixteen gallons of water and afterward three gallons of milk-of- 
linie or whitewash added. The resin mixture is in reality a 
liquid soap and the addition of the lime turns it to a hard soap 
which remains suspended in the water in minute particles.”  For 
cabbage and cauliflower add one pound of Paris Green to eighty 
gallons of the above mixture. This of course must not be used 
after the plants begin to head.
For insects with sucking mouths that have to be killed by 
direct contact the most commonly used insecticides are some 
form of kerosene, whale oil soap, tobacco and pyrethrum. The 
most frequent insects of this group are the aphids or plant lice, 
the scale insects, and the bugs.
Kerosene mechanically mixed in a fine spray with water is 
the cheapest and under certain circumstances the most effective 
means of using this insecticide. Unless used with care, however, 
it is very apt to injure the foliage. Plants should always be 
sprayed with it on a dry sunshiny day when there is a breeze 
blowing, as the rapid evaporation under these circumstances 
prevents the injury to the plants that will sometimes occur on 
damp cloudy days. In order to apply the kerosene in this form 
a special pump is necessary. The manufacturers named in the 
list given near the end of this bulletin furnish such pumps.
Kerosene emulsion is ordinarily prepared from the following 
materials in the proportions stated:
The soap is finely cut up and boiled in the water until thor­
oughly dissolved. This mixture, boiling hot, is then added to 
the kerosene, away from the fire. The entire mass is then 
churned rapidly and vigorously or forced quickly through the
K E R O S E N E ..
K E R O S E N E  EM U LSIO N .
Soap (ivory or whale oil) 
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spraying pump and back into the tank until a complete mixture 
is obtained.
This may be kept and diluted for use as necessary. Whale 
oil soap is much preferable in making the emulsion as it is itself 
a valuable insectide and makes a more permanent emulsion.
To be diluted for use with eight to fourteen parts of water 
to each part of emulsion, made as above; the weaker solutions 
being necessary for plants with tender foliage, such as the stone- 
fruits ; those of medium strength for apple, pear and other trees 
with similar hardy leaves; while the strongest can be used only 
in the late autumn or in the winter.
TO BACCO  IN FU SIO N .
Tobacco (waste or stems)...........................................................i lb.
Boiling water................................................................................4 gals.
Add hot water to tobacco and let it stand until cold. Strain 
and add one pound of whale oil soap or two pounds of soft soap 
to each fifty gallons of infusion.
W H A L E  O IL  SO AP.
This is used as a winter spray for the destruction of the San 
Jose scale. Two pounds of the soap to each gallon of boiling 
water is the usual strength. A  cold solution, one-half pound to 
a gallon of water, is used for the destruction of pear slugs.
P Y R E T H R U M .
For Spraying—
Pyrethrum powder..................................................................... 1 oz.
W ater............................................................................................ 3 gals.
For Dry Application—
Mix thoroughly one (1) part by weight of insect powder 
with four (4) of cheap flour and keep in a close vessel for twenty- 
four (24) hours before dusting over plants attacked.
Some insects are so hardy that it is difficult to destroy them 
by any of the above contact insecticides; others are so protected 
either by a scale secreted by their own bodies or by their habits 
of concealment that they cannot be effectively reached by a spray.
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For these some gaseous insecticide is necessary. Two of the 
commonest are hydrocyanic-acid gas and carbon disulphid.
H Y D R O C Y A N IC -A C ID  GAS.
In order to apply this gas, it is necessary that the trees, 
plants, or other stock to be treated should be enclosed in a tent, 
building or box that is practically air tight. For the treatment 
of trees outdoors tents are extensively used in the Atlantic states 
and in California, and the application is made at night or on a 
dark cloudy day, as bright sunshine greatly increases the danger 
of injury to the foliage. For dormant nursery stock, where large 
amounts are to be treated, a special building double boarded 
with a layer of paper between is necessary. For smaller amounts 
ordinary shipping boxes, or for scions one much smaller, may 
be made to serve by carefully stopping all cracks with a layer of 
paper nailed down with wooden strips.
Materials for generating this gas are as follows:
Potassium cyainide, (98 per cent pure)..................................1 oz.
Sulphuric acid (specific gravity 1 .8 3 ) ....................................1^ oz.
Water ............................................................................................ 2 J  oz.
The water and acid should be placed in an earthenware jar 
and the cyanide, most conveniently weighed out previously into 
a paper bag, dropped into the jar, or still better lowered into it 
from a distance by a string. Great care must be used not to breathe 
any of the gas, as it is deadly poison. The cyanide itself must 
also be used with great care so that not the smallest particle can 
possibly get into the food or drink of either man or the lower 
animals.
The space that can be treated by the amount of materials 
given above depends upon the condition of the.stock. For dor­
mant nursery stock the gas from one ounce of cyanide may be 
used for each hundred cubic feet of space and the stock may 
remain in this for one hour. For trees in leaf not more than 
this amount should be used for each one hundred fifty cubic feet 
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C A R BO N  D IS U L P H ID .
This is used especially for destroying insects attacking stored 
vegetable products, as grain in bins; and also for killing ants in 
their hills. The grain or other material to be treated must be in 
a tight compartment. The chemical is placed in the upper part 
of this in open vessels at the rate of one pound for each one hun­
dred bushels, and allowed to act for twenty-four hours or longer. 
As the vapor is very inflammable, great care should be taken not 
to bring into the building a light or fire, until it has been thor­
oughly ventilated.
To destroy an ordinary sized hill of ants, two or three ounces 
is commonly sufficient. Two or three small holes six or eight 
inches deep should be made on different sides of the hill, the 
carbon disulphid poured into them and the holes quickly filled 
with earth. A  blanket thrown over the hill for an hour or so 
will increase the effectiveness of the poison very much.
This material is usually regarded as a fungicide, not as an 
insecticide, but it is often very useful in acting as a repellant to 
prevent certain insects, especially the striped cucumber beetle and 
the flea-beetles, from attacking plants. Paris Green or an equiv­
alent amount of some other arsenite is also often mixed with it in 
the proportion of one pound to two hundred gallons for the 
destruction of leaf eating insects. The Bordeaux mixture is 
made as follows:
Copper sulphate..................... .......................................  4 lbs.
Dissolve the, copper sulphate by suspending it in a sack near 
the top of about half of the water. If simply placed in the 
bottom of the barrel it will take a long time to dissolve. Slake 
the lime in another vessel and strain through coarse sacking or a 
fine sieve if it is lumpy.
Dilute the lime with the remainder of the water, and add it 
to the copper sulphate solution, stirring vigorously as the two




40 to 50 gals.
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are brought together. Stock solutions of the dissolved copper 
sulphate and lime may be kept in separate barrels throughout 
the spraying season. Care should be taken to stir the lime 
thoroughly before taking any of it from the barrel.
A P P L IC A T IO N  O F IN S E C T IC ID E S .
For the application of liquid insecticides some form of 
spraying pump is a necessity. A  list is given below of manu­
facturers of these, who will send catalogues upon application.
The price that it is most economical to pay for a pump 
depends of course upon the amount of spraying to be done. For 
even a small commercial orchard some form of a pump that is 
made to fit into a barrel which can be used in a wagon is usually 
the most economical in the long run, and in the opinion of some 
it is the best form even for very large orchards. For most kinds 
of work the Vermorel nozzle is recommended. If large trees are 
to be sprayed with this it is desirable to have a brass pipe en­
closed in bamboo fitted to the end of the hose. For spraying 
large trees with the arsenites, the McGowen nozzle is useful, as it 
throws a spray further than the Vermorel.
For treating small numbers of plants with dry insecticides 
some form of “ powder gum” such as Leggett’s, is desirable.
M A N U F A C T U R E R S O F IN S E C T IC ID E  M A C H IN E R Y .
Caswell Pump Co., Sandusky, Ohio.
Deming Pump Co., Salem, Ohio.
Field Force Pump Co., Lockport, N. Y .
Geiger Pump Co., Rochester, N. Y .
Gould Manufacturing Co., Seneca, N. Y .
P. C. Lewis Manufacturing Co., Catskill, N. Y .
Morrill & Morley, Benton Harbor, Michigan.
Riverhead Agricultural Works, Riverhead, N. Y .
Rochester Machine Tool Co., Rochester, N. Y .
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